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- _ _ _ _ _ _  _ _ - - - -  S P E C I A L  N O T I C E  

tion relevant to the probable cause and safety message to 
This report contains the essential items of informa- 

be derived from this accident/incident. However, for those 
having a need for more detailed information, the original 
factual report of the accident/incident is on file in the 
Washington office of the National Transportation Safety 
Board. Upon request, the report will be reproduced com- 
mercially at an average cost of 15$ per page for printed 
matter and 85$ per page for photographs, plus postage. 
(Minimum charge is $2.00.) 

Washington, D. C. business firm which holds the current 
Copies of material ordered will be mailed from the 

contract for commercial reproduction of the Board's public 
files. Billing is sent direct to the requester by that 
firm and includes a $2.00 user service charge by the Safety 
Board for special service. This charge is in addition to 
the cost of reproduction. No payments should be made to 
the National Transportation Safety Board. 

Requests for reproduction should be forwarded to the: 

National Transportation Safety Board 
Administrative Operations Division 
Accident Inquiries & Records Section 
Washington-, D. C. 20591 
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SYNOPSIS 

Runway 27L while landing at Miami Internat ional  Airport,  Miami, Florida, on 
A Northwest Airl ines B-747, operating as Flight 723, ran off the  end of 

December 15, 1972, at 1714 eastern standard time. There were 149 passengers 
and 11 crewmembers aboard; no one was seriously injured. The nose landing 
gear collapsed, which resulted i n  subs tant ia l  damage t o  the  a i r c r a f t  struc- 
t u r e  i n  tha t  area.  

collided with a flock of sea gulls. The crew had shut down the  No. 4 engine, 
which was believed t o  have been causing vibration, and then had requested 
clearance t o  return t o  Miami. 

During takeoff from Runway 27R a few minutes e a r l i e r ,  the  a i r c r a f t  had 

The loca l  weather a t  the  time of the  accident was 1,300 f e e t  broken, 

thunderstorm was southwest of the  a i rpor t  and moving eastward. 
3,000 f e e t  overcast, v i s i b i l i t y  2 1/2 miles, wind 130" at 9 knots. A 

The National Transportation Safety Board determines tha t  t h e  probable 
cause of t h i s  accident was t h e  ineffect ive braking capabil i ty of t h e  air- 

new runway surface, and insuff ic ient  engine reverse th rus t  t o  decelerate 
c ra f t  on the  wet runway because of the  low coefficient  of f r i c t i o n  of the  

the  a i r c r a f t .  The combined e f fec t s  of t h e  lack of the  No. 4 engine reverse 
thrus t  and malfunction of the  No. 3 engine reverser resulted i n  a di rec t ional  
control problem and res t r i c t ed  the  use of Nos. 1 and 2 engine reversers.  

Board recomends tha t  t h e  Federal Aviation Administration expedite i t s  
research program t o  det.ermine the  f r i c t i o n  character is t ics  of wet runways, 
not only f o r  i t s  ef fec t  on the  landing c e r t i f i c a t i o n  requirements fo r  air- 

Airport Cer t i f ica t ion  Regulations. 
c raf t ,  but a lso  fo r  the  c e r t i f i c a t i o n  of runway surfaces under t h e  new 

I n  view of t h e  potent ia l  hazard involved i n  overrun accidents,  t h e  

the  coefficient of f r i c t i o n  and improve t h e  wet-runway landing conditions. 
On April  10, 1973, Runways 9R/27L and 9L/27R were grooved t o  increase 
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INVESTIGATION 

A Northwest Airl ines P-747, N602US, Flight 723, was cleared f o r  takeoff 

heard a noise  that sounded l i k e  a b i rd  s t r i k e  on the  r ight  s ide of the  air- 
at 1655 1/ and, while rotat ing,  encountered a flock of sea gulls. The crew 

officer  reported t h a t  the  No. 4 engine turbTne sect ion vibrat ion meter 
craf t ;  they detected an a i r c r a f t  vibrat ion at  t h e  same time. The second 

The captain retarded t h e  No. 4 th rus t  lever  and shut down the  No. 4 engine. 
indicated maximum deflection. A l l  other  engine instruments were normal. 

The a i r c r a f t  vibrat ion then ceased. 

on takeoff and would return for a landing at Miami. The f l i g h t  was routinely 
vectored and cleared fo r  a n  Instrument Landing System (ILS) approach t o  

marker. 
Runway 27L, at which time it was approximately 11 miles outside the  outer  

A t  1658, t h e  crew advised departure control tha t  they had struck bi rds  

A t  1711:55, the  tower control ler  reported radar contact at the  outer 
marker and advised the  crew tha t  the  wind was 120' at 10 knots. Fl ight  '723 
acknowledged t h i s  transmission and confirmed the  clearance t o  land on 
Runway 27L. Subsequently t h e  tower advised other f l i g h t s  on t h e  same f re-  
quency tha t  t h e  wind was 160" at 10 knots and that operations would be 
shi f ted  i n  configuration t o  the  eas t .  Approximately 1 minute l a t e r ,  
Flight 723 reported, "723 i s  going off t h e  end." 

According t o  t h e  flightcrew, an ILS approach was flown i n  a normal 
manner, i n  l i g h t  rain,  fo r  a short period of time. Below 1,000 fee t ,  and 
with t h e  runway i n  sight ,  t h e  f l i g h t  made the  approach clear  of clouds and 
rain.  With f laps  s e t  at 25", the  a i r c r a f t  used a computed VTH 2/ speed of 

touchdown was made at t h e  "normal point": 140 knots. 
140 knots fo r  the  approach arid landing. A l l  crewmembers stated- that t h e  

The captain s ta ted  that at touchdown, brakes were applied and engine 
reverse was attempted on t h e  Nos. 1, 2, and 3 engines; but,  t h e  No. 3 

according t o  t h e  captain, t h e  Nos. 1 and 2 engines were reversing, but 
reverser lever  f a i l e d  t o  go beyond the  interlock position. A t  t h i s  time, 

yawing of t h e  a i r c r a f t  precluded the  use of these engines t o  any extent.  
The a i r c r a f t  was hydroplaning, and groundspeed was not being reduced suf- 
f i c i en t ly ,  despite  f u l l  braking and continual attempts t o  accomplish f u l l  
reversing. 

Regarding t h e  ro l lout ,  t h e  first o f f i ce r  s tated,  "During reversing 
operation, green l i g h t s  fdr  1 and 3 (reversers)  came on but No. 3 reversing 
ineffect ive.  No. 2 turbine sect ion reversing had been previously blocked 
out. Full braking and amount of reversing available fo r  d i rec t iona l  control  
f a i l e d  t o  s top  a i r c r a f t  ." 
- 1/ A l l  times herein a r e  eastern standard, based on the  24-hour clock. 

- 2/ Speed at Threshold. 
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The a i rc ra f t  continued t o  r o l l  past t h e  end of t he  runway and came t o  
a s top at a point 611 f ee t  beyond the  load-bearing runway surface and 78 

a i r c r a f t  came t o  a s top i s  a sodded a rea  within t h e  a i rpor t  boundary. 
f ee t  t o  t he  l e f t  of t he  extended runway centerl ine.  The s i t e  where t he  

Crash/rescue personnel and emergency e q u i p e n t  a l e r t ed  by the  tower 
responded and followed the  f l i g h t  down the  runway a f t e r  t h e  landing. They 
were i n  posit ion next t o  t h e  a i r c r a f t  short ly  a f te r  it had come t o  a stop.  
A l l  occupants were evacuated successfully via  t h e  emergency s l i de s  approxi- 
mately 1 minute after t h e  f i rs t  ex i t  door was opened. 

a i r c r a f t  landed approximately 2,475 f ee t  from the  threshold.  One witness 
reported t h a t  t h e  quantity of water, smoke, and mist t h a t  sprayed about was 
enough t o  conceal almost a l l  t h e  lower fuselage of t he  a i r c r a f t  from view. 

t h e  time of t he  accident. 
The witnesses reported sporadic heavy rainshowers i n  t he  a i rpo r t  a r ea  before 

Witnesses at various vantage points along t h e  runway indicated t h a t  t he  

t i r e  debris  was found. Scrub marks 3/ from t h e  r igh t  body t rucks were found 
3,950 f e e t  from t h e  end of t h e  runwa? (5,400 f e e t  from t h e  threshold).  They 

after, they were continuous. Scrub marks from t h e  l e f t  wing trucks began 
extended, intermit tent ly ,  t o  2,890 f e e t  from the  end of t h e  runway; there-  

beginning 1,490 f ee t  from, and continuing to ,  t h e  end of t he  runway. Scrub 
2,890 f ee t  from the  end and changed t o  intermit tent  black rubber marks, 

marks from the  l e f t  body and r igh t  wing t rucks began 2,890 f ee t  from t h e  
end of t he  runway but were intermit tent  f o r  only 1,600 feet ;  after t h a t ,  they 
were continuous. A l l  main landing gear t i r e  t racks  were made prominent by 
the displacement of t he  loose gravel. The i n i t i a l  scrub marks were on the  

a gradual a r c  t o  t he  l e f t  which ceased 1,892 fee t  from the  end. The a i r c r a f t  
runway center l ine .  A t  2,890 f ee t  from t h e  end of t he  runway t h e  marks began 

nose landing gear ran off t he  end of the  overrun 37 f ee t  t o  t h e  l e f t  of t h e  
centerl ine.  

Other than reverted rubber near t he  end of Runway 27L, no evidence of 

a foundation fo r  a building. The nose landing gear collapsed rearward 
damaging the  lower fusela,ge and nose wheel well s t ruc ture  as well as 

the concrete s lab  has been eliminated by compacting and grading of t he  land 
d is tor t ing  t h e  cabin flooring. Since t h e  accident, t he  hazard created by 

area beyond the  end of t he  runway. 

The a i r c r a f t  nose landing gear struck a concrete s lab which had been 

The term "scrub" marks as used i n  t h i s  report  r e f e r s  t o  marks of t he  
t i r e  footpr int  found on the  runway, which marks a r e  l i g h t e r  i n  color 
than the  surrounding surface. They a r e  created by the  re lease  of water 
under pressure and the  attendant heat from the  t i r e  footpr int .  The 
degree of def in i t ion  of t he  scrub mark i s  dependent upon other f ac to r s  
such as gross weight, speed, and the  degree of f r i c t i o n  and heat created 
by t i r e  skid. Scrub marks a r e  commonly associated with viscous hydro- 
planing, whereas such marks a r e  not present during dynamic hydroplaning. 
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Examination of t h e  Nos. 1, 2, and 4 engines showed no evidence of 

damage o r  of debris  t h a t  suggested a b i rd  s t r i k e .  

Visual inspection of the  No. 3 engine showed t h a t  t h e  fan blades were 
extensively damaged and tha t  numerous holes were punctured i n  t h e  cowl 
adjacent t o  and forward of the  fan. No v i s ib le  damage was found i n  the  
compressor and turbine areas. The f a n  guide vanes were damaged s l i g h t l y  
by the  impact. Bird feathers  and remains were found impinged on the  outer 

door s t r u t s  between t h e  4 and 6 o'clock posi t ions,  viewed from t h e  rear .  
shroud of the  fan sect ion and on the  leading edges of t h e  fan reverser 

The Nos. 1 and 9 main landing gear t i r e s  had a "flat" spot worn in to  
t h e i r  points of rupture. No other unusual marks were found on these  t i r e s .  
A l l  o ther  main t i r e s  were inf la ted  with approximately 200 t o  225 pounds 
pressure. 

A l l  but one main gear t i r e  had t read depths from 1/16 t o  11/16 inches 
remaining; t h e  No. 11 t i r e  was worn smooth. 

fo r  the. No. 3 engine could not be advanced. The th rus t  lever-sequencing 
actuator  was found locked. When t h e  lever  was released manually, the  
malfunction could not be duplicated. The actuator  was replaced, however, 
fo r  precautionary reasons. 

During t h e  functional t e s t i n g  of the  a i r c r a f t  systems, t h e  th rus t  lever  

The deta i led  examination and functional t e s t i n g  of t h e  No. 4 engine 
revealed no discrepancy other  than i n s t a b i l i t y  of the  turbine Airborne 
Vibration Monitor (AVM) during the  engine runup. The No. 4 turbine AVM 
pickup accelerometer connector was found t o  have a broken wire. 

wear ms found within serviceable limits. 
A l l  brake assemblies functioned normally during t e s t ing ,  and brake 

no discrepancies were found. Bench t e s t s  of t h e  ant isk id  control  box 
revealed a discrepancy i n  the  Nos. 8, 15, and 16 wheel c i r c u i t s  when t h e  

the  discrepancy was noted i n  the  normal posi t ion a f t e r  t h e  control  box was 
control was i n  e i t h e r  t h e  normal o r  the  reserve posi t ion.  No evidence of 

r e ins ta l l ed  and checked i n  the  a i r c r a f t .  The a i r c r a f t  an t i sk id  control box 

would signal  a brake release when braking was i n  e f fec t .  This malfunction, 
check revealed a malfunction of the  No. 1 wheel i n  the  normal system which 

however, could not be re la ted  t o  a "brakes locked" condition, l i k e  that 
found i n  wheels Nos. 1 and 9. 

A l l  an t i sk id  transducers were t e s ted  for  functional operation, and 

"unarmed" positions, showed no evidence of a malfunction. Similarly, t h e  
leading f l aps  were found t o  fupction normally. 

Operational t e s t i n g  of t h e  spoi ler  system, i n  both t h e  "armed" and 

A 
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The pert inent ,  o f f i c i a l  weather observation at Miami Internat ional  
Airport was, i n  part:  

overcast, v i s i b i l i t y  2-1/2 miles, thunderstorm, heavy rainshowers, 
wind 130" at 9 knots, a l t imeter  se t t ing  29.98 inches, thunderstorm 
southwest moving east ,  occasional l ightning cloud t o  ground. 

0.42-inch of r a i n f a l l  from 1600 t o  1700 and 0.17-inch from 1700 t o  1800; 
The record of surface weather observations showed the  following: 

l igh t  rainshowers began at 1602 and ended at 1630; heavy rainshowers began 
at 1707 and ended at 1728: very l igh t  rainshowers began at 1728 and ended 
a t  1817; thunderstom began at  1653 and ended at 1836. The National Weather 

located 2,000 f e e t  northwest of t h e  threshold of Runway 27L. 
Service r a i n f a l l  recording devices at Miami Internat ional  Airport a r e  

1710, Special, ce i l ing  estimated 1,300 f e e t  broken, 8,000 f e e t  

I 

Runway 27L at Miami Internat ional  Airport i s  9,350 f e e t  long and 150 
fee t  wide. The runway has an asphal t ic  (bituminous and crushed lime rock 
mixture) surface with no gradient.  The crown of t h e  runway is  graded 1 
percent fo r  28 fee t  from t h e  centerline, 1.5 percent fo r  the  next 14 fee t ,  
and 2 percent fo r  the  remaining 33 f e e t  t o  the  edge of runway. After 
being resurfaced, t h e  runway was opened t o  t r a f f i c  on November 7, 1972. 
The runway is served by an ILS; t h e  2.9' glide slope intercept  point is  
located 1,250 f e e t  from t h e  runway threshold. 

operational at the  time of t h e  accident. The Federal Aviation Administration 
A l l  of the  tower and approach f a c i l i t i e s  and navigational aids were 

(FAA) f l igh t- tes ted  t h e  ILS after t h e  accident and found t h a t  it met specif i-  
cations . 
VTH reference speed was 140 ICTAS. According t o  t h e  Approved Airplane Flight 

The ac tua l  landing weight of Flight 723 was 507,776 pounds, and the  

Manual, t h e  runway length required f o r  landing i n  wet conditions is  8,250 
fee t  with 25' f laps ,  3-knot tailwind component y, and operative spoi lers  
and ant isk id  devices. Any use of reverse th rus t  would reduce t h i s  stopping 
distance. The maximum allowable landing weight was 546,000 pounds. 

value of 2.66 g at 145 knots. A t  a point 45 seconds l a t e r ,  the  v e r t i c a l  
The flight recorder readout reveals  t h a t  touchdown occurred at  a peak 

accelerat ion t r a c e  shows t h e  beginning of an excursion t o  2.25 g at 70 
knots and t h e  beginning of a rapid deceleration of the  airspeed t r a c e  t o  
zero. 

The tailwind component i s  based on wind of 160' at 10 knots. 
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, I  
A t  t h e  request of t h e  National Transportation Safety Board a jo in t  FAA 

and National Aeronautics and Space Administration (NASA) program was estab- 
l ished t o  gather data on wet runway f r i c t i o n  coefficients  at Miami 

vehicle was used t o  measure the  sl ipperiness of Runways 9R/27L and 9L/2F 
Internat ional  Airport. On March 14 and 15, 1973, the  NASA diagonal-braked 

with varying depths of water on the  runway surfaces. The surface water 
depths i n  these t e s t s  were varied from 0.01 t o  0.04 inches, approximating 

derived from the  normalized t e s t  readings of the segmented t e s t  runs 
conditions of steady, l i g h t  ra in .  The stopping distance r a t i o  (SDR) 

disclosed an average r a t i o  of 3.22 fo r  Runway 9R/27L and 2.32 for gL/27R. 
The SDR based on the  wet runway landing requirements, specif ied i n  sect ion 
121.195 of the  Federal Aviation Regulations, i s  1.92. 

ANALJY SI s 

the  a i r c r a f t  short of running off the  runway. One fac tor  was the  ingest ion 
of b i rds  by t h e  No. 3 engine on takeoff, which caused damage t o  t h e  engine 
fan blades. The resu l t  was a reduction i n  power during climbout and l a t e r  
during cruise, accompanied by a i r c r a f t  vibration. Reduced vibrat ion i n  t h e  
damaged No. 3 engine coincided with t h e  detection by the  crew of excessive 
vibrat ion i n  the  malfunctioning No. 4 turbine AVM system. The flightcrew 
would log ica l ly  assume tha t  t h e  excessive vibrat ion indicated on t h e  AVM 
resulted from the  b i rd  s t r i k e .  

Several fac tors  combined t o  prevent the  crew from successfully stopping 

Another fac tor  was t h e  lack of capabil i ty t o  decelerate a f t e r  t h e  
a i r c r a f t  touched down at a point approximately 2,475 f e e t  from t h e  runway 
threshold. The lack of decelerating forces i s  evident i n  t h e  analys is  of 
the  velocity/time t r a c e  i n  the  f l i g h t  data recorder readout. The f l i g h t  

approximately 2.7 ft . /sec.z fo r  34.8 seconds a f t e r  the  moment of touchdown. 
recorder data, based on 145 knots, showed t h a t  the  a i r c r a f t  decelerated 

This r a t e  i s  character is t ic  of a f r e e  r o l l i n g  airplane configured f o r  a 
landing. The a i r c r a f t  continued t o  decelerate at t h i s  r a t e  t o  a point 
approximately 1,400 f e e t  from t h e  end of t h e  runway overrun area.  From 
t h i s  point t o  t h e  end of the  overrun, t h e  deceleration forces showed a 
marked increase. From t h i s  data it i s  evident t h a t  although some braking 
act ion was available i n  the  area of t h e  scrub marks which began 3,950 f e e t  
from the  end of the  runway, there  was l i t t l e  change i n  the  decelerat ive 
forces af fec t ing  the  veloci ty of t h e  airplane u n t i l  t h e  f i n a l  moments of 
ro l lout .  

The diagonal-braked vehicle t e s t s  conducted with water depths from 

r a t i o  of 3.22. When applied t o  the  ce r t i f i ca ted  dry braking distance of 
.01 t o  .04 inches on Runway 9R/27L showed an overa l l  wet stopping distance 

the  a i r c r a f t  (approximately 2,700 f e e t ) ,  the  3.22 r a t i o  indicates a 
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required braking distance of 8,694 fee t ,  i f  engine reverse th rus t  i s  not 
used. Obviously, the  a i r c r a f t  could not have been stopped on the  runway 
under these conditions, unless the  a i r c r a f t  ha.d landed within the  first 
656 f ee t  o f  the  runway o r  had used engine reverse th rus t .  However, the  
No. 4 engine was shut down, the  No. 3 engine reverser malfunctioned, a d  
problems with d i rec t iona l  control  of the  a i r c r a f t  hindered the  crew from 
using a suf f ic ien t  amount of reverse thrust i n  the Nos. 1 and 2 engines. 

point, and the  scrub marks found on the  runway indicates  dynamic hydro- 
The correla t ion between the  f l i g h t  recorder data, the  touchdown 

planing by the  a i r c r a f t  f o r  approximately 3,000 feet during i n i t i a l  ground 
roll. The scrub marks on the runway a l s o  show t h a t  viscous hydroplaning 
i n  varying degrees occurred until the a i r c r a f t  reached a point approximately 
1,400 fee t  from the  end of the overrun, where some effect ive  braking did 
occur. 

Except f o r  the  malfunction of the  No. 3 engine reverser and the  
failure of the  Nos. 1 and 9 t i r e s ,  no other malfunction o r  failure was 

a i r c r a f t .  
found t h a t  could have adversely affected the  stopping distance of the  

PROBABLE CAUSE 

cause of t h i s  accident was the  ineffect ive  braking capabi l i ty  of the  air- 
c r a f t  on the  wet runway because of the  low coeff ic ient  of f r i c t i o n  of the  
new runway surface, and insuf f ic ien t  engine reverse t h rus t  t o  decelerate 
the a i r c r a f t .  The combined e f fec t s  of the  lack of the  No. 4 engine reverse 
th rus t  and malfunction of the  No. 3 engine reverser  resulted i n  a direc-  
t i ona l  control  problem and r e s t r i c t ed  the  use of Nos. 1 and 2 engine 
reversers. 

The National Transportation Safety Board determines t h a t  the probable 

RECOMMENDATIONS 

I n  view of the  po ten t ia l  hazard involved i n  overrun accidents, the  
Board recommends tha t :  

The Federal Aviation Administration expedite i t s  research pro- 
gram t o  determine the  f r i c t i o n  charac te r i s t i cs  of wet runways, 

ments fo r  a i r c r a f t ,  but a l so  f o r  the  ce r t i f i c a t i on  of runway 
not only f o r  i t s  e f f ec t  on the  landing ce r t i f i c a t i on  require- 

(Recommendation No. A-73-49,) 
surfaces under the  new Airport Cer t i f icat ion Regulations. 

A s  a r e su l t  of the  t e s t  conducted f o r  the Board by NASA and the  FAA, 

Runway 9R/2i’L. The Airport Authority peti t ioned the  FAA f o r  f inan i a l  
the  &de County Port Authority decided t o  groove Runway 9L/2m and 

assistance and received a grant f o r  matching funds unaer the .Airpor t  

Apri l  10, 1973. 
Development Aid Program. The b d a y  grooving operation commenced on 

F- 
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BY THE NATIONAL TRANSPORTATION SAF'EI'Y BOARD 

/ s /  JOHN H. REED 
Chairman 

/ s /  LOUIS M. THAYER 
M e m b e r  

/s/ ISABEL A. BURGESS 
Member 

/ s /  WILLIAM R. HALEY 
Member 

Francis H. M c A d a m s ,  Member, was not present and did  not par t i c ipa te  
in t he  adoption of th i s  report .  

WY 30, 1973. 
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CREW INFORMATION 

Cer t i f ica te  No. 84985-41 and was type ra ted  i n  t h e  Boeing 747. A t  the  
Captain William F. Burnett, aged 57, held Air l ine  Transport P i lo t  

time of the  accident, he had accumulated a t o t a l  of 23,774 hours, of 
which 825 hours were i n  t h e  Boeing 747. His i n i t i a l  checkout i n  t h e  
Boeing 747 was accomplished i n  February 1971. His last proficiency check 
and recurrent ground t r a in ing  i n  t h e  Boeing 747 were s a t i s f a c t o r i l y  
completed i n  October 1972. He possessed a current f i r s t - c l a s s  medical 

glasses. 
ce r t i f i ca te ,  dated July  1972, wi th  a l imi ta t ion  t o  wear correct ing eye- 

F i r s t  Officer Harry L. Camm, aged 48, held Commercial P i lo t  Certi- 
f i c a t e  No. 1022006 and was type ra ted  i n  t h e  Boeing 747. A t  t h e  time of 
the accident, he had accumulated a t o t a l  of 4,934 hours, of which 1,478 
hours were i n  the  Boeing 747. His i n i t i a l  checkout i n  t h e  Boeing 747 was 

t ra in ing i n  the  a i r c r a f t  were s a t i s f a c t o r i l y  accomplished i n  May and 
i n  May 1970, and h i s  most recent proficiency check and recurrent ground 

October 1972. He possessed a f i r s t - c l a s s  medical c e r t i f i c a t e  with no 
l imitat ions.  

Second Officer Rodney D. Hold, aged 36, held Air l ine  Transport P i lo t  

turbojet-powered a i r c r a f t  a f t e r  having completed h i s  checkout as f l i g h t  
Cer t i f ica te  No. 1453408 and Flight Engineer Cer t i f i ca te  No. 1710962 fo r  

engineer i n  the  B e i n g  747 i n  February 1972. He had accumulated a t o t a l  
of 6,044 hours p i l o t  time and 1,567 hours as f l i g h t  engineer, of which 
457 hours were i n  the  B e i n g  747. His most recent recurrent ground t ra in-  
ing was s a t i s f a c t o r i l y  completed i n  October 1972. He possessed a first- 
class medical c e r t i f i c a t e ,  dated April  1972, wi th  no l imi ta t ions .  

A l l  crewmembers had been off duty approximately 14 hours during t h e  
24-hour period preceding the  f l i g h t .  
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Make and Model 
Registration No. 
Se r ia l  No. 
Date of Manufacture 
Total Flying Hours 
Since Last Major Inspection 
Since Last Line Inspection 
Engines 

b e i n g  747-151 
N602US 
19779 
May 11, 1970 
6,605:41 
668: 01 
65: 00 
Pra t t  & Whitney, JT9E-3A 

No. Ser ia l  No. Total Time Date of Manufacture - 
1 P662678B 
2 €662952~ 

3,403:44 
4,299: 43 

3 
4 

P662963B 
F'662645B 

4,301:Ok 
5,482: 29 

10- 8- 70 
5-15-71 . 
5- 15- 71 
9- 17- 70 

A review of the  a i r c r a f t  records fo r  the  21-day period preceding the  
accident revealed no evidence of discrepancies wi th  regard t o  t h e  braking, 

a i r c r a f t  log  indicated t h a t  t h e  No. 2 engine turbine reverser was locked 
antiskid,  or  spoiler  systems of the  a i r c r a f t .  A carryover item i n  the  

outs . .  , , .  . , .  

. -  


